Genetic manipulation of noradrenergic neurons.
The neurotransmitter norepinephrine has been the focus of intense investigation for nearly a century. With advances in technology come novel approaches for testing hypotheses about the physiological roles of norepinephrine and the genes involved in norepinephrine (NE) biosynthesis, metabolism, and noradrenergic signaling. Homologous recombination techniques, which generate mice deficient in specific gene products, aid the integrated physiologist and pharmacologist in the evaluation of protein function. Mouse models lacking proteins involved in NE biosynthesis or metabolism provide tools to expand the knowledge previously gleaned from pharmacologic studies. Removal of the biosynthetic enzymes tyrosine hydroxylase and dopamine-beta-hydroxylase yield animals deficient in norepinephrine and have been used to further examine the role of NE in diverse physiologic roles. Complete removal of the vesicular monoamine transporter has demonstrated that mobilizing neurotransmitters to vesicles is required for animal survival. Lastly, the generation of animals in which the ability to remove NE from the synapse is impaired (norepinephrine transporter deficiency and extraneuronal monoamine transporter deficiency) and in which the enzymes responsible for the metabolism of NE have been removed (catechol-O-methyltransferase and monoamine oxidase) has facilitated the study of the long-term physiological consequences of altered NE homeostasis.